) 



PATENT 

Attorney Docket No. 016354.0200 

CLAIMS 

What is claimed is: 

1. A control system for regulating a dispenser comprising a feeder bowl and a plurality of 

dispensing paths comprises: 
5 a control unit for controlling each of a feeder bowl vibration device for vibrating 

said feeder bowl, a rotation drive for rotating said dispensing paths, and at least one dispensing 

path vibration device for vibrating said dispensing paths, such that said feeder bowl receives a 

plurality of items and suppUes those items uniformly to each of said dispensing paths, and said 

dispensing paths dispense said items singularly. 
10 2. The control system of claim 1, wherein said control unit controls a rotational speed of 

said rotation drive, a vibration of said feeder bowl vibration device, and a vibration of said at 

least one dispensing path vibration device. 

3. The control system of claim 1, wherein said control unit controls a rotational speed of 
said rotation drive according to a desired number of containers to be filled by said dispenser, and 

15 a vibration of said feeder bowl vibration device and said at least one dispensing path vibration 
device according to said rotational speed and a physical characteristic of each of said items to be 
dispensed, such that said dispensing paths dispense said items singularly. 

4. The control system of claim 1, wherein said at least one dispensing path vibration device 
comprises a plurality of dispensing path vibration devices, each of said dispensing path vibration 

20 devices vibrating one of said dispensing paths, and further wherein said control imit controls a 
vibration of said feeder bowl vibration device and each of said dispensing path vibration devices, 
such that said dispensing paths dispense said itenis singularly. 

5- The control system |of claim 4, wherein each of said dispensing paths comprises at least 
one channel for dispensing items singularly and each of said chaimels has a substantially V- 
25 shaped or U-shaped cross-sbction. 

6. The control system of claim 1, wherein said control unit controls a vibration of said 
feeder bowl vibration device and said at least one dispensing path vibration device in a 
substantially horizontal plane. 
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7. The control syistem of claim 1, wherein said control unit controls a vibration of said 
feeder bowl vibration device and said at least oiie dispensing path vibration device in a 
substantially vertical plane. 

8. The control system of claim 1, wherein said control unit controls a vibration of said 
5 feeder bowl vibration device and said at least one dispensing path vibration device in a first plane 

and a second plane and wherein said first plane and said second plane are transverse to one 
another. 

9. The control system of claim 1, wherein said control unit controls a fi-equency of vibration 
of said feeder bowl vibration device and said at least one dispensing path vibration device. 

10 10. The control system of claim 1, wherein said control unit controls a firequency of vibration 
of said feeder bowl vibration device and said at least one dispensing path vibration device in a 
first plane and a second plane. 

11. The control system of claim 1, wherein said control unit controls a magnitude of 
vibration of said feeder bowl vibration device and said at least one dispensing path vibration 

15 device. 

12. The control system of claim 1, wherein said control unit controls a magnitude of 
vibration of said feeder bowl vibration device and said at least one dispensing path vibration 
device in a first plane and a second plane. 

13. The control system of claim 1, wherein said control unit controls a fi-equency and a 
20 magnitude of vibration of said feeder bowl vibration device and said at; least one dispensing path 

vibration device in a first plane and a second plane. 

14. The control system of claim 1, fiuther coniprising: 

a memory for storing a plurality of vibrational settings for said feeder bowl 
vibration device and said at least one dispensing path vibration device, wherein each of said 
25 vibrational settings is proportionate to a physical characteristic of said items to be dispensed; and 
an input unit for selecting one of said vibrational settings and transinitting said 
vibrational setting to said control unit, 

wherein said control unit adjusts a vibration of said feeder bowl vibration device 
and a vibration of said at least one dispensing path vibration device, so that said feeder bowl 
30 dispenses said items uniformly and said dispensing paths dispense said items singularly. 
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15. The control system of claim 14, wherein said vibrational setting comprises: 

a first vibrational setting for said feeder bowl vibration device; and 

a second vibrational setting for said at least one dispensing path vibration device. 

16. The control system of claim 15, wherein said first vibrational setting comprises a first 
5 vibrational firequency and a first vibrational magnitude and said second vibrational setting 

comprises a second vibrational firequency and a second vibrational magnitude. 

1 7. The control system of claim 1 , further comprising: 

a memory for storing a plurality of rotational speed settings for said rotation 

drive; and 

10 an input unit for selecting one of said rotational speed settings and transmitting 

said rotational speed setting to said control unit, 

wherein said control unit adjusts a rotational speed of said rotation drive, in 
response to said selected setting. 

18. The control system of claim 1, fiirther comprising: 

15 a first vibration sensor for measuring a first vibration component generated by 

said feeder bowl vibration device and transmitting signals describing said first vibration 
component to said control unit; 

a second vibration sensor for measuring a second vibration component generated 
by said at least one dispensing path vibration device and transmitting signals describing said 
20 second vibration component to said control unit; 

a rotation sensor for measuring a rotational speed of said rotation drive and 
transmitting signals describing said rotational speed to said control unit; and 

a sensing unit positioned at a distal end of each of said dispensing paths for 
counting each of said singularly-dispensed items and transmitting said count to said control unit, 
25 wherein said control imit controls said first vibration component of said feeder 

. bowl vibration device and said second vibration component of said at least one dispensing path 
vibration device, and a rotational speed of at least one of said rotation drive and said dispensing 
paths, in response to said signal received firom each of said sensors and said count received &om 
said sensing unit, such that said dispensing paths dispense said items singularly. 
30 19. The control system of claim 1 , fiulher comprising: 
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a sensing unit positioned at a distal end of each of said dispensing paths, said 
sensing unit measuring a physical characteristic of each of said singularly-dispensed items and 
transmitting each of said measurements to said control unit. 

20. The control system of claim 19, wherein said control unit determines whether each of 
S said measurements describes a singularly-dispensed item and controls a yibratioii component of 

said feeder bowl vibration device and said at least one dispensing path vibration device, so that 
said dispensing paths dispense said items singularly. 

21. The control system of claim 19, wherein said control unit determines whether each of 
said measurements corresponds to a singularly-dispensed item and controls a vibratioii of said 

10 feeder bowl and said dispensing paths, so that said dispensing paths dispense said items 
singularly. 

22. The control system of claim 19, wherein said physical characteristic comprises at least 
one of a volume, a density, and a weight. 

23. The control systein of claim 1, wherein said control unit adjusts a rotational speed of said 
15 rotation drive and a frequency and a magnitude of vibration of said feeder bowl vibration device 

and said at least one dispensing path vibration device, so tiiat said dispensing paths dispense said 
items singularly. 

24. The control system of claim 1, further comprising: 

a sensing unit positioned at a distal end of each of said dispensing paths, wherein 
20 said sensing unit measures a physical characteristic of each of said singularly-dispensed items 
aiid transmits each of said measurements to said control unit, 

wherein said control unit counts each of said items whose measurement is within 
a predetermined range of physical characteristics and identifies each of said items whose 
measurement is greater than or less than said predetermined range of physical characteristics. 
25 25, The control system of claim 37, wherein said control unit counts each of said items in 
groups of predetermined quantities for each of said dispensmg paths and identifieis any of said 
groups of items comprising at least one item the measurement of which is greater than or less 
than said predetermined range of physical characteristics. 
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26: The control system of claim 25, wherein said control unit identifies for diversion any of 
said groups of predetermined quantities in which at least one of said items comprises a 
measurement greater than or less than said predetermined range of physical characteristics. 

27. The control system of claim 1, further comprising: 

a sensing imit positioned at a distal end of each of said dispensing paths, said 
sensing unit measuring a physical characteristic of each of said singularly-dispensed items and 
transmitting each of said measurements to said control unit; and 

a dispensmg head positioned at said distal end of each of said dispensing patiis to 
receive said singularly-dispensed items, 

wherein said control unit counts each of said items whose measurement is within 
a predetermined range of physical characteristics, collects said items into groups of 
predetermined quantities, and activates said dispensing head to direct said predetermined 
quantity of items to a container. 

28. The control system of claim 1, further comprising: 

a plurality of dispensing heads for receiving said singularly-dispensed items; and 
a plurality of sensing units for measuring a physical characteristic of each of said 

dispensed items and each measurement to said control unit, 

wherein said control unit counts each of said items whose measurement is within 

a predetermined range of physical characteristics, collects said items into in groups of 

predetermined quantities, and activates each of said dispensing heads to dispense said groups of 

predetermined quantities. 

29. A method of controlling the dispensing items comprising the steps of: 

delivering items onto a feeder bowl at a predetermined rate of delivery; 

rotating a feeder bowl at a predetermined rotational speed; 

vibrating said feeder bowl at a predetermined feeder bowl vibrational setting, so 
that said items are dispensed uniformly to a plurality of dispensing paths positioned ardUnd said 
feeder bowl; and 

vibrating said dispensing paths at a predetermined dispensing path vibrational 
setting, so that said dispensing paths dispense said items singularly. - 



DC0l:361248.l 



-29- 



PATENT 

Attorney Docket No. 016354.0200 

30. The method of claim 29, wherein the steps of vibrating said feeder bowl and said 
dispensmg paths comprises the steps of: 

operating a feeder bowl vibration device at said predetermined feeder bowl 
vibrational setting; and 

op^ting at least one dispensing path vibration device at said predetermined 
dispensing path vibrational setting. 

31. The method of claim 29, wherem the step of rotating said feeder bowl further comprises 
the steps of: 

operating a feeder bowl rotation drive at said predetermined rotational speed. 

32. The method of claim 29, wherein the step of vibrating said dispensing paths comprises 
the step of vibrating each of said dispensing paths at said predetermined dispensing path 
vibrational setting. 

33. The method of claim 29, wherein the step of vibrating said feeder bowl at a 
predetermined feeder bowl vibrational setting comprises the step of: 

vibrating said feeder bowl in a first plane and a second plane, 
wherein said first plane and said second plane are transverse. 

34. The method of claim 29, wherein the step of vibrating said dispensing paths at a 
predetermined dispensing path vibrational setting comprises the step of: 

vibrating each of said dispensing paths in a first plane and a second plane, 
wherein said first plane and said second plaiie are transverse. 

35. Tlie method of claim 29, wherein the step of vibrating said feeder bowl at a 
predetermined feeder bowl vibrational setting comprises the step of: 

vibrating said feeder bowl in a substantially horizontal plane and a substantially 

vertical plane. 

36. The method of claim 29, wherein the step of vibrating said dispensing paths at a 
predetermined dispensing path vibrational setting comprises the step of: 

vibrating each of said dispensing paths in a substantially horizontal plane and a 
substantially vertical plane, 

37. The method of claim 29, wherein the steps of vibrating said feeder bowl at a 
predetermined feeder bowl vibrational setting and vibrating said dispensing paths at a 
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predeteraiined dispensing path vibrational setting comprises the steps of vibrating said feeder 
bowl and said dispensing paths at predetermined respective vibrational frequencies. 

38. The method of claim 29, wherein the steps of vibrating said feeder bowl at a 
predetermined feeder bowl vibrational setting and vibrating said dispensing paths at a 

5 predetermined dispensing path vibrational setting comprises the steps of vibrating said feeder 
bowl and said dispensing paths at predetermined respective vibrational magnitudes. 

39. The method of claim 29, wherein said steps of vibrating said feeder bowl at a 
predetermined feeder bowl vibrational setthig and vibrating said dispensing paths at a 
predetermined dispensing path vibrational setting comprises the steps of: 

10 retrieving a predetermined feeder bowl vibrational setting and a predetermined 

dispensing path vibrational setting from a memory; 

operating a feeder bowl rotation drive at said predetermined feeder bowl 
vibrational setting; and 

operating a dispensing path vibration device at said predetermined dispensing 
IS path vibrational setting, 

wherein each of said vibrational settings is proportionate to a physical 
characteristic of each of said items to be dispensed. 

40. The method of claim 39, ftirther comprising the steps of: 

measuring a physical characteristic of each of said items dispensed from each of 
20 said dispensing paths; and 

adjusting each of said vibrational settings, so that said dispensing paths dispense 
said items singularly. 

41. The method of claim 39, wherein the step of retrieving a predetermined feeder bowl and 
dispensing path vibrational setting comprises the steps of: 

25 retrie\dng a predetermined vibrational frequency and magnitude for said feeder 

bowl and a predeteraiined vibrational frequency and magnitude for each of said dispensing paths, 
wherein each of said predetermined vibrational frequencies and magnitudes is proportionate to a 
density of each of said items to be dispensed. 

42. The method of claim 39, wherein the step of retrieving a predetermined feeder bowl and 
30 dispensing path vibrational setting comprises the steps of: 
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retrieving a predetermined vibrational frequency and magnitude for said feeder 
bowl and a predetemiined vibrational frequency and magnitude for each of said dispensing paths, 
wherein each of said predetermined vibrational frequencies arid magnitudes is proportionate to a 
volume of each of said items to be dispensed, 
5 43. The method of claim 39, wherein the step of retrieving a predetermined feeder bowl and 
dispensing path vibrational setting comprises the steps of: 

retrieving a predetermined vibrational frequency and magnitude for said feeder 
bowl and a predetermined vibrational frequency and magnitude for each of said dispensing paths, 
wherein each of said predetermined vibrational frequencies and magnitudes is proportionate to a 
10 weight of each of said items to be dispensed. 

44. The method of claim 29, further comprising the steps of: 

measuring a vibrational component of said feeder bowl and transmitting said 
measurements to a control unit; 

measuring a vibrational component of each of said dispensing paths and 
15 transmitting said measurements to said control unit; 

measuring a rotational speed of said feeder bowl and transmitting said 
measurements to said control unit; 

counting each of said singularly-dispensed items and transmitting said count to 
said control unit; 

20 adjusting said vibration of said feeder bowl and each of said dispensing paths and 

said rotational speed of said feeder bowl, in response to said count, so that said dispensing paths 
dispense said items singularly. 

45. The method of claim 30, ftirther comprising the steps of: 

measuring a vibrational component of a feeder bowl vibration device that vibrates 
25 said feeder bowl and transinitting said measurements to a control unit; 

measuring a vibrational component of a dispensing path vibration device that 
vibrates each of said dispensing paths and transmitting said measurements to said control unit; 

measuring a rotational speed of a rotation drive that rotates said feeder bowl and 
tr^mitting said measurements to said control unit; 
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counting each of said isingularly-dispensed items and transmitting said count to 
said control unit; 

operating said feeder bowl vibration device said dispensing path vibration device, 
in response to said count, so that said dispensing paths dispense said items singularly. 
5 46. The method of claim 29, further comprising the steps of: 
counting each of said singularly-dispensed items; 
transmitting said count to said control unit; and 

adjusting said predetermined vibrational settings of said feeder bowl and each of 
said dispensing paths, and said predetermined rotational speed setting of said feeder bowl, in 
10 response to said count, so that said dispensing paths dispense said items singularly. 

47. The method of claim 29, further comprising the steps of: 

counting each of said singularly-dispensed items; 
transmitting said count to said control unit; and 

controlling a vibration of a feeder bowl vibration device of said feeder bowl and a 
IS dispensing path vibration device of each of said dispensing paths, in response to said count, so 
that said dispensing paths dispense said items singularly. 

48. The method of claim 29, further comprising the step of: 

measuring a physical characteristic of each of said singularly-dispensed items; 

and 

iO transmitting said measurements to a control imit. 

49. The method of claim 48, further comprising, the steps of: 

determining whether each of said measurements corresponds to a singularly- 
dispensed item; and 

adjusting said predetermined vibrational settings of said feeder bowl and each of 
25 said dispensing paths, in response to said measurements, so that said dispensing paths dispense 
said items singularly. 

50. The method of claim 48, wherein the step of measuring a physical characteristic of each 
of said singularly-dispensed items comprises the step of measuring at least one of a volume of 
each of said singularly-dispensed items, a density of each of said singularly-dispensed items, and 

30 a weight of each of said singularly-dispensed items. 
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5 1 . The method of claim 29, further comprising the steps of: 

measuring a physical characteristic of each of said singularly-dispensed items; 

transmitting each of said measurements to a control unit; and 

counting each of said items whose measurement is within a predetermined range 
of physical characteristics; and 

identifying each of said items whose measurement is greater or less than said 
predetermined range of physical characteristics, 

52. The method of claim 29, further comprising the stq)s of: 

measuring a physical characteristic of each of said singularly-dispensed items; 
transmitting each of said measurements to a control unit; 

receiving said singularly-dispensed items in a dispensing head positioned at a 
distal eiid of each of said dispensing paths; 

counting each of said items whose measurement is within a predetermined range 
of physical characteristics in groups of predeteraiined quantities; aiid 

identifying any of said predetermined quantities with at least one item whose 
measurement is greater or less than said predetermined range. 

53. The method of claim 52, fiifther comprising the step of: 

activating said dispensing head to direct said predetermined quantities in which 
each of said items has a measurement within said predetermined range of physical characteristics 
to a container. 

54. The method of claim 52, fiirther comprising the step of: 

activating said dispensing head to divert any of said predetermined quantities in 
which each of said items has a measurement that is greater than or less than said predetermined 
range of physical characteristics away from a container. 

55. A control system for regulating a rotary, vibratory dispenser comprising a feeder bowl 
and a plurality of dispensing paths comprises: 

a control unit for controlling each of a rotation drive for rotatmg said feeder bowl, 
a feeder bowl vibration device for vibrating said feeder bowl, and at least one dispensing path 
vibration device for vibrating said dispensing paths, so that said feeder bowl may receive a 
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plurality of items and siq)plies those items uniformly to each of said dispensing paths, and so that 
said dispensing paths dispense said items singularly. 
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